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(54) HOLLOW FIBROUS TETRAFLUOROETHYLENE RESIN POROUS BODY AND PRODUCTION THEREOF 
(57)Abstract: 

PURPOSE: To obtain a tube with a fine fiber structure having high strength in the 
peripheral direction, resistance to breakage and tearing by laminating PTFE porous 
tubes having a reverse rotational direction of fiber orientation each other and bonding 
them by heating. 

CONSTITUTION: An outer layer tube 1 of a PTFE porous body with a fiber 
arrangement direction 3 is integrally laminated on an inner layer tube 2 of a PTFE 
porous body with a fiber arrangement direction 4 and these fiber arrangement j: 
directions have respectively a different spiral rotational direction around the tube shaft. \ 
One of these two fiber-oriented tubes is made in advance with a diameter larger than 
that of another one and is covered on the outer face of another tube and they are 
bonded by heating at a temp, being at least the m.p. of PTFE. In this case, bonding is 
done without remaining strain caused by twisting. Orientation of the fibers in the fine 
fiber structure of the tube is spirally rotated thereby around the peripheral direction 
and a tube 1 with excellent strength in the peripheral direction can be obtd. by making 
the twisting direction reverse. When this tube is used as an artificial blood vessel, 
leakage of the blood from a needled hole can be prevented. 



i < tttitmt4H I 
\ • tmmt «' / r 

l> 1 NMHIi* f / 



t 



¥ 4 ^ 



#M¥6-126113 



(51) Int. CI.' Mmm^ FI 

BOID 39/16 C 

69/08 9153-4D 
71/36 9153-4D 





i|fra¥4- 303034 


(71)tilHA 


000002130 










(22)iilEi1Q 


5Ffi£4¥(1992) 10^15a 




AKf&:*:KrtT4'*E:lt^EgTi 5#33^- 






(72)58BJ# 


ii- 






















(74)f^aA 





(54) t|'<aj*!4^;i2a#{bxf^w>jSjis*aHfl:Rt;-eo»!ja:;&a5 



(57) mm) 

^^S^j: i: tC?SV^4'S**^ P T F E^?L®i*:Rt^-ec0SI 

thimt. mm^'smmio'&mm^iztE^oisf^vm 

>1ijiS^?LKflJ. iaf*liii:<t?.®1^'PTFE^?LK{* 
^, n^:?&ia]t'»E#*fcttB^5S3fl*fc'>?tt<i:t)l'::>0 
®!KPTFE|t?LKflcTI«;#:«ffiL.T*iitU. 

T. PTFE(DmPM±.(ommztjmLr, 

{tf •5±l2't'?g;^t»i P T F E^?LK{*<0iija;5&. 



(l9)B*ai|*M=/r (JP) (12)iAl^TTPTXN=FR (A) 



2 4 1 




3 



( 2 ) 

1 

i2f3]LTt^^'i=1^lzg*jbX5^^>«}J&^?L«^* (b) ji^ 10 

«ti»^?LH#*, nWin\zmwi^-k.\m'^^^Tz'>n. 

ffii^T^iitu. m^M'piz. mm^^'smmo^ 20 
aj!it»e c*i3i 0 :«r (jQTiiie-r s i: 5 1 leifii L T «.'g!K 

mnitx.^U>m^^Kni^ (a) ;5^f.7i^'>^c<i:fc 
Hi, «iis|Am tt^t5^&jS)i«^c^lHIl^;^-|a]rlHIEt• 
•& i p iceai^i] UTV^ *l=*^ia»ibxg^ k >fijj&^?L??ff 
(b) )4^e.?S:S'>/j:<tt>lSi:€:SBeL/. m 

mt:r.f- u >mmomm±ommzi3m lx. * 

[0 0 0 1] 30 
[0 0 0 2] 

[^^3^5©^!c^l?] ^3?*ttizg»fbx?u>8tig («t. p 

ts^rv?L^$: a a (c^^^bbf#-5±(c. p -r f e (D<^mx 
i^mitnfs.d(D&^ia, m^mmm. Aim 

[0 0 0 3] Urt^l., ]ffi1*tt(Cj;t38!jg$nfcPTFE 
^^?La<*5=-JL-y (*$iii!!tt*fc«1IF!KPTFE*?LH 
^tfet^p) tt. PTFEfflBg*<®tt:5lS]tci{Ka4XlbU 
Tti-5fc«). RJi3:5l6]O^S*<§§<, S=$lli:^lSj'v©g{H- 



#M¥6- 1 2 6 113 
2 

?)PTFE^?LM^a-:/«, i«^^m?L^5■^l5fc^«:) 
tc, 2~3<g7i>^.®^(;j;-pTttiSc+f8t)®M#l»^-C 

13. fec^'E.SSIl («.«)) l5}fl]\Zf7^:it\Zts.^. 

C0aBl6]«. PTFE^?LK{*5^a-ycD:;^[^II<k5?Sffi 

[0 0 0 4] C05fc«e>. PTFE^^?L««:?-a-:/tt. 

Ctl?)©Pn^^=J:^j*-rafc«)tC. PTFE 

-zf(DmmizW¥i^'&m^m'}ftr)vx. mmzn-n, 

ic. mm(Dmm^m^tu^/\^KWzf3.^\z-otix. m 
^iimm\zu^t\>^5mmf)^$>-orz. 

[0 0 0 5] PTFE^JLStf^'a.-ySAIlla'gtt 

Tffiffl-rs«^tcfe, m^i-i> fjL-:f<D^m\z7—y 

«i© P T F E|^?LK{*:*#€#ttT*Di^Hffi-rS;5-fe 
m^BS5 2-9 0 7 4^) ;^!:i:*t^ffl$tlT$fc)!l«. 

[0 0 0 6] eA±ro;5a;£-&i6, t^Jfe, PTFE#^?LM 
fljp T F E9'a-':/©R^:&{^<D^@?S±tf Sfcfeir. 

omim^Tiifco, iiiP<£iP<-rs:3&ft. © 

x-7'-^iff!s;Si:(»M?S!fe^{>fin-r5::&te, ©PTFEf- 
v»-rncD;5ffit>, ^^liim^Aijfli'goas^tiHrttT? 

ysmotS-^lZit. ^»OPTFE?^a.-y*#iaT»Ht 
[0 0 0 7] 

[55W*<«!ftbJ;'5<S:-rsKlffi] *58MOSWtt. PT 

v^l'S^ittP T F E^7L55^*2alX*<ol!jg:&i^$ffi#^■r 
5^:t^c$•^). PTFE*?LH#^iL-:/ 

iii'i^j^iKA^e) < i>'smyii^^<omm<Dm^'>M^mz& 
sdtcsssb. ajsw^bfcifes, msttdvcsifiitic 



( 3 ) 

3 

* ps] ± $ -a- # s c t ^ 1, 1 ^ f b . 

(0 0 0 8] Src. C(DJ;:tU^mmm(D'P^»i^PT 

o p T F E0rTLni^^3.~:frm:ii:i^mvr^Mitu 

!Hl5Ef Si ^> t'E[BlLfc P T F E^?LH#:^a-ytt. 
&PTFE^?LK<*f^a-::/S:SJji-r-5(SC, JftUlg 

T75^f.Mffi«f$-tt^.^tC. &PTFE^?L^«:9^a- 
[0 0 0 9] ^HfiliiiUTtt. fiSi|i{IElS]0« 

m^<Dw\m:t\^*mu^ 2 -oco p t f E^yLSf^^-y 

&8J^Lfc2^«|jg®{|llJC. {RJAti. cms 2 00 FT 20 
FE^7LH9'j.-7'©ffllZ. iS«{l*t«*l!i:!&l«QHBBlfi]U/t 

(0 0 101 

^lim^ (a) ;5^e);^jS'>;^c<i:'blJii. aiftjO^-gW 

^w^samt3L^\^>mm^?imi^ (b) *»e.!^cs'>«t 

(0 0 11) sfc. *5g?giciti«, mtt^mmfiz^ 

■fi-r^'>u <tt2 ■D(D's^\amtj:^u >mm^Kn 40 
»>s:-f^mzmmbrz^mmm^^ri>'¥^^iK[i3mt 

j*<bX5^U>W#?LM«£ (b) *»c.&4'>;^j:<tt>l 50 



#BS¥6 - 12 6 113 
4 

li:€:i2BU, ^^CV^T. E*ftxg^W>«J)!|©H!6,'S&^± 

^ffl-r5PTFE*?LH{*:5^ii-m 0lJ^«> il^^BS 
4 2- 1 3 56 0^C3a-ttStl«;&felC<k:?T, f8tt?iiJ 

*^ij*^«s<^ p T F EU'^i^'&f-^-zrmzmm^Wf 

ti>9.mmmi^mm\zid»i>mmoii^it\zmwtii<D 
m\zmi^m#m-v$>^. 

[0 0 13] *-r. jftbig-ce. PTFE/'?'>^'-t 

tt)JI;fjtCj;i3PTFE/^'>y-«, 'gia;5|S]'s][lDE$n 

TEiSitts-b-p. c:©ifr, -iRtc. 37tr>*»:+r 

PTFE;'?"5^'-®Sifn»:EIte$#A. C©fc«). 

if m^a.-:/{c*5tt-5 p T F ^'-©g2rri]:;5fS]«« 
f:2.--:f'smm 0 \zn7ii><Dmi&tm:^f^\zumyii 
m<. 

[0 0 14] ja£#xiiT«, wmxm-VEEm-^tiitPT 

vEi\ti^- iwi±*^^# t i 0 senrs w <k 5 c L T 

[0 0 15] 2^%BjT«, c(ommii^<D§immwm% 

«#StlfcPTFE^?LM9"a.-:/€:?lJffl-r5. C®!® 

lig«BaiHi©i»#ctt. ■€-©!e*jst?*aw?fflii#03 7tf 

3- 1 3 9 9 2 6^(CM^SnTI'i2)«fc-5»w. jR^-ptt 

0<^5"a-yfe. 37tf>OlBl}E:5lB]4j£t;:-rsC:i:-e 
[0 0 16) CO««EiKiai6l^a-ytt, *#-rtt, «S 

lilC:*rr6i«ta?i;4 P t f e ^tlk^^-:/* 2 B&,±m 

T, Stt§<03£i5a<'^:^(^H4*ViVJ4i2g*ttPTFE* 
[0 0 17] ^^l»i&<>:UT». 0liilffi|nl«>t%ligtK(O 



( 4 ) 

5 

->^t<D2®«i3i. <2)cne>8a*ttii8i6](Oitgai4x©iHite:* 
i^rosnt* P T F Ei^Kn»9-3.--:f^S£mz 3 «et± 

ro'if«lli:5l^i](c8Stt!4<E|fi] bfc P T F E^?L««:9^i-:^ 

;i&(HlOOPTFE#-?LM5^j.-^i:< £00 
«PTFEg!.fLS<*:^a-:/t<OW(C, 'g=flli:t; 1*11^^6 
!!|iffifS]L./iPTFE|^?LH{*:5^i-:?'^}fAUfe3Ji«} 10 

[0 0 18] cne.w^s+Siio^'Tt). O(02mmm 
^(^'sm:)3f^izmm*^si\^Lx^^i>p t f e#^?lm«:^ 

[0 0 19] #^Ji«ifitt. »ffi«t(!:W^:*tt*#A-5 

rciit:^:^[ii]\z&^ti>h(D=&^n'enw\^mmLftt 
3ose^±. j:ojf$u<w6 oafii±i:-r*j:t*«a 

[0 0 2 0] *^B^04'$i!ife!KPTFE^?LS(^CD^fl!: 

i«. aittEiS]<o::5fp] (4) ^h'o^moPTFE^'K 
(2) o±c. Mitiei^iw^riS] (3) it> 

•Oif\-S<0PTFE^Kn¥fi9-:x-f (1) 

[0 0 2 1] 0 2(i. aia*m$4^t)£«]!gtRlClHl9ct- 
EPt, 0 2(S. tiilt (5) iK^i«eCJ:tjTStilc»S 

^n^^^ (6) e>;'<c^mig»i4^mst%^L. «k 

illOEl&J:^!*) (8) tt. (7) C*fbT-5tO 

[0 0 2 2] *92HJlC*3t»T, StstCffiO^ii^ilSiBlfilOlHl 
i5:)5|6j€r fcl? P T F E^JLK{*^a-:/S:8l® 
«. c:©2fflawli«iiBl6]?a-:/05-?5rS:li!i;&J;0'b 50 



iHfM¥6- 12 6 113 
6 

[0 0 2 3] PTFE^K'^^'^:L-y^nm-)j\^\zm 

«. ®l^l€'Ji^B!c-ri>PTFE^7LS5"a-:/lC*fr-5 

too 2 aji(±ro p T F EMiww'f- s.-yo^'mm^ 

[0 0 2 4] ^F^S^Jg^fSPTFE^fLM^a-y 

V^-mWmX\^. -tCOiJCflilOPTFE^aK^^a 
L. -eotftJI-e. PTFE<Dffi#, (»3 2 7 

■C) i^±OMS(Ctt]^-r*. SD^lCiO. R^:^lS]lcig 
#Sfctt|g!g$ti-fe«ffi®<OP T F E#il!S<*5^i-y^ 

[0 0 2 5] iil*iAi'g$a^OS«ttClHlte 
■r5<fce>lCie[fi]bTl»-5 P TF E#?LM#:?a-ySrJ^ 

iSL\irm-i. n^ij^<nm.mzmnit^Mm^<r)^^ik^ 

P T F E *7LS(*: «• S il t *<T ^ 5 . 
[0 0 2 6] ^rsic. jfecaj'^fc;5»TJ¥U • 



( 5 ) 

7 

(0 0 2 7] ^mMo^mm^^^r^'p^^ikPTF 

[0 0 2 8] *??HJ3©'=t=Si!i5!l*PTFE^?LSfls:«, P 

T F E^-fimw^a.--:f{z PTE E^umw-v—y^m 
7—-:fm^<D^'^\zmi^mLit%^ms.\.^ti^-fx\tf3. 20 

[0 0 2 9} 

mmm} ^^^m^z-D^^^x. ^mmikUit^m^ 30 

[0 0 3 0] tm. #ltt®a!l)S*ffittBlT®5iOt?* 

<&. 

HVT'DSSfB) PTFE^?LK<$5'3.-y©F»9KlC. 40 

<5IS?fiS[> PTFE^-7LSJ(*:5^a-:/(DffifiBJ;r) im 
m©{4El3 2 6 G<oaW4tT'gSroi^^1.®<£K< ?L£fe 
It, 0. 2mm<t><r>7.7->V7.Ut:^<r>Tl\zmh. 7.7- 
y uxi^cDPiJia tsi^ P T F E^i\Mi^<nm&^-z>ti^h, 
T. ai3SW®!<«tCT2 0 cm/»oaffi-C5l^!Sofct 

(KSEE) PTFE^JLSJI^f'a-yWF'gKJCzKlES;*^ 50 



<t#Bfl¥6- 1 2 6 113 
8 

tt. C<D7Km^«6t»0. 5 k g/cm'OJSas-e^ffl, 
Altaic, 'gA^{ifia-r-5i:#®7Kffi. 
[00 3 1] [SIJfi«»ll~5] PTFE7r-f>/"«'?^' 

- (y'f + >I^ttS{PTFE7 7'-f >/'^'>y-F 1 0 

4) 1 0 oms;gB»r*fLT> H^'fV-;i/2 smffia?^ 

S2. 8min«, 3 7hr>lH!-'^S»2 0 0 r pm. 37tr 
>!Hlffi;5|S]$P#IHsI0:5|6). }f tBiSg 1 4 c m' 

\z, H7-f »/-;i/S5 or. 4 s^MT^ai^-Sfc. 
o}fffl5'a-:/*m^jtP*. iPii3 5 0*C. '^nmw^ 
m 1 2 0|}>o^#t?fin^U7ic*<e 3 0 0 

g2. 4mm«©PTFE^3ia^a-y$#fc. 
9^a-:/$^3.-yi ibit, }fttJ^oy'f7.S&4m 
m*, 37fc;>gS:3. Smm*. 3 7tf>lHlE:!&|S]^& 

T, «a*6 7 5«, ¥i^i!««lfil 0 wm, I^S2. 4in 
met. ?1-g3mm«cOPTFE|^7LI??'a-y$^fc. 
;i ro5=-a-7'tC^1-S 3 mm * ®X X > UXl^SJf A U 
T. l^gS!g»^f-a-fcf^a-:/€'5"a-y2i:tfc. 

[0 0 3 2] ^1-^2mm*<DXT->U'Xl$$^i->^l 
ortKlcJfAL.T, f'i-::/pi^$H^U&^1-fiiJC. 5=- 
a.-:/2$t$aL9=-a-7'i^SS$@SU;S:0-fe(C, 3 3 
O'CrofiMttftCl 0^^ffflAnT2®O«t»tPTFE#?L 

7e>iiiiiE*i6it|sii;:*r(6jtc. g^i-:/ 1 ju-y 

CW^aUncOtf-y^^S cm$i/tOO~l. 2 5|HHE<t 

s*^ •en-en2 0ffi, soes, 4os. eosesutg 

oas©, 1*922 mm*. ^S3mm*©^®Stjg®tf'25 
*!^PTFE^?LM#&#;5:. d S^Jg^lJ 1 . 
2. 3. 4BLC;5i:Ufc. 

[0 0 3 3] [tb|SEWl~5] |^iifi«fijl~5©5^i-y 

1 ©}f ffilSfCiJUT. :5''f;^S4mm4), 3 7t:>g 
2. Smm^iL, 3 3 0t;®tmifiCAn-5W«w, ^1- 
g2mm<<>©XT->WX^£jfA-r-5©*-T. ^m\z^ 

^iffi^i. -f-n-eni OS. i ss. 20s. sos&o: 

4 5ffi©. (*IIS2mm*. ^1-^63mm*©*S©ctJ2S5ii: 
ttPTFE^^?LK(*:«:#fc. cn^&§>ir Jt«0l] 1 , 
2. 3, AliJJ-Z iLX^It. 

[0 0 3 4] [it«!i«aj6~l 0] 3S^EfiaJl~5©5^J.- 
ylRO:^3.-•:/2©}¥l±iIgt*J^iT. ■J-i-yit 

2 © 3 7 tf > IhUE |S] s 1^ u B# tug 0 [6J H L C t iil 
ntt. l^iiE«sji~5tii^icUT. Kigt^©iB2*iieiin© 

S. 2 0ae. 3 0K2!:t^4 5«©. rtg2mm<(>. ^l-g 



3mni(f)<7)*]Scot^*t>JPTFE^?LS^S:f#fe. d 

[0 0 3 5] [itigimi 1] mmmi~5<o^a.--:n 

■^A;Jt*^ofcC:t<ili1.tt. glMe»ll~5i:|s|^lCbT. 
(y;g"a-:/2 tfcO^W. F'gg2mm(/>. ^l-gSmm* 

milt LTz, mm 1 1 ptf E^nnmt. 
mmm 1 ~ 5 ® 2 m<r>is,m^(Dtmii\^<o:^fi]f)it£rA 

s, sfcttJtKfiai 6-10 <D^mi)i.o^mmm}fl]<Dyj\Sit 



( 6 ) iNfB8¥6 - 12 6 113 

10 

[0 0 3 6] SIJfiCfJRtXtbSSfiJOl'^/f^yiPTFE^fL 

tt. ^n^n0 3ROT4i-^'77^bLTj7^Lfc. 

1 ~ 5 li. it«S[«fiJ<!:aa|5|#Ki/'? 

[0 0 3 7] 
[SI] 







m 




(*1) 




(ml/min 
•cm) 


(g) 








m 




voeg; 




(K&/crf) 


(Kg/cm') 




1 






+ 10 


-10 


0.46 


16 


230 


3.8 




0 


2 


500 




— ID 




14 




A Q 
4.0 




q 








on 


C\ A A 


lb 


odU 


c 0 

0.0 


l/'J 


4 


m 


X 2) 










Ann 






5 






+ 45 


-45 


0.46 


15 


480 


5.9 




1 






+ 10 


+ 10 


0.45 


15 


190 


2.8 




2 






+ 15 


+ 15 


0.45 


15 


190 


3.1 


it 


3 




500 


+ 20 


+ 20 


0.46 


14 


200 


3.0 


4 






+ 30 


+ 30 


0.45 


15 


200 


3.3 




5 






+ 45 


+ 45 


0.47 


13 


220 


3.3 




6 






+ 10 


+ 10 


0.45 


16 


200 


3.3 




7 






+ 15 


+ 15 


0.48 


14 


200 


3.5 




8 
9 


2 


500 
(250 
X2) 


+ 20 
+ 30 


+ 20 
+ 30 


0.47 
0.45 


14 
15 


200 
210 


3.1 
3.0 




10 






+ 45 


+ 45 


0.45 


15 


230 


3.2 




11 






±0 


±0 


0.47 


14 


200 


3.4 



(* 1) 

W;er(nHC^irLTB#^lHlO^£ + . RB$tHslOS-T*U 
it. 
[0 0 3 8] 



50 mm^ifi'Z-ms., amm'Kxtsm^nmmzmi^x^^ 



( 

II 

[0 0 3 9] tft, *«Wa«f»«fc»C3+$*!KPT 
[0 1] *^Hj304>$*«iPTFE^?L®#©-fiSJ&^ 



7 ) 4#B8^6- 12 6 113 

12 

2 ■f'S^U^PTFE^JLS^t:©!*!! 

3 P T F E *?L««JO^SOffiiMlgHl^!]C0;^l5] 
10 4 ^-^ififttftPTFE^yLgftCOI^igCOiiEittSlSlC^^ria] 

5 PTFE«{*t 
6 

o *iffi«;iji~5 

A lt8^{ajl~5 

□ itts^y 6 ~ 1 0 

• it^m 1 1 



mi] 



m2] 



<#B8¥6 - 12 6 11 




